To review the available data in Spain about the socio-demographic and home environmental determinants in children and adolescents. METHOD: Review of the main studies conducted in Spain that have analysed the relationship between overweight and socioeconomic and environmental determinants in children and adolescents. RESULTS: In children aged 6-7 y from Aragó n (Spain), the socio-demographic determinants of childhood overweight were size of municipality, year of examination, gender, and province; in adolescents aged 13-14 y, the socio-demographic determinants were year of examination, type of school, size of municipality, gender, and province; overweight showed a significant positive main effect with public schools and low municipality size. In a nationally representative sample of Spanish adolescents from 13 to 18.5 y (AVENA Study), there was a significant relationship between overweight and socio-economic status in males but not in females; in males, the lowest overweight prevalences were observed in both extreme socio-economic groups; moreover, overweight prevalences increased when socio-economic status decreased, from the high to the medium-low socio-economic group. The studied variables related with family environment did not show any significant effect in overweight prevalence. CONCLUSION: Better knowledge of the relationship between social class and childhood obesity would lead to clearer hypotheses for the relationship in adults and might improve the preventive measures by identifying children at risk.
Introduction
There is little need to add more arguments to characterize the worldwide childhood obesity epidemic. 1, 2 The challenge for the future is prevention of paediatric obesity. The prevention and treatment of obesity among children and adolescents are important to reduce the risk of health complications in both childhood and adulthood. 3, 4 Selection of risk groups would also be suitable for optimisation of economic resources. Many studies have shown differences in the frequency of obesity among various social groups. 5 One way of conceptualising the interdependence among people, their health, and their environment is through ecological models. 6 Egger and Swinburn 7 have proposed an ecological model for understanding obesity, which incorporates environmental as well as biological and behavioural influences on obesity.
An obesogenic environment has been defined as 'the sum of influences that the surroundings, opportunities, or conditions of life have on promoting obesity in individuals or populations'. 6 A micro-environmental setting is one where groups of people gather for specific purposes, which typically involve food, physical activity, or, frequently, both. These settings are relatively small, and are potentially influenced by individuals. This mainly includes homes, schools, and community groups. The role of the home environment in the development of childhood obesity has been recognized for a long period of time; however, few studies have documented the extent to which the home environment contributes to childhood obesity. In US children, it has been observed that children with lower cognitive stimulation have significantly elevated risks of developing obesity, independent of other demographic and socio-economic factors.
determinants. The objective of this paper was to review the available data in Spain about the socio-demographic and home environmental determinants in children and adolescents.
Socio-demographic factors and childhood obesity in Aragó n (Spain)
From 1985 to 1995, the Aragó n School Health Examination Survey staff (Direcció n de Salud Pú blica, Gobierno de Aragó n, Zaragoza, Spain) has surveyed the whole population of children (6-7 y) and adolescents (13-14 y) in the region of Aragó n. During this period, there were nine cross-sectional examinations. In all, 90 997 children aged 6-7 y, and 106 284 adolescents aged 13-14 y, were examined as described previously. 10 Body weights and heights were obtained by primary health care staff (school health visitors and paediatricians), as part of the routine health surveillance programme.
The sociodemographic variables studied were: gender, type of school (public, private), size of municipality of residence (less than 10 000 was defined as rural, and greater than 10 000 population was defined as urban), and province (Huesca, Zaragoza, Teruel). All these variables were analysed by logistic regression models. We also included the variable time (1985) (1986) , year 1, to 1995-1996, year 9, corresponding to the nine surveys). We made a separate analysis for children and adolescents.
In children aged 6-7 y, overweight prevalences in the first and the last survey, using the IOTF reference standard, 11 were 21 and 34% in boys and 25 and 36% in girls, respectively. 12 In adolescents aged 13-14 y, overweight prevalences were 13 and 21% in boys, and 16 and 21% in girls, respectively. 12 These results were compared with data for the same age group from Russia, the US, Brazil, and China, and aged 7-8 and 9-11 y, from England and Scotland. For children aged 6-7 y, the prevalences observed in our study were far greater than those found for any other country. In fact, the increase measured by prevalence points over a 10-y period was greater in Spain than the total found in China, England, and Scotland. The rates of increase among adolescents were equally large in Aragó n; however, in comparative terms, the US has a far higher level of adolescent overweight and Scottish and English adolescents have only slightly lower overweight prevalence levels.
12
In children aged 6-7 y, the socio-demographic variables included in the model were size of municipality, year of examination, gender, and province. Overweight showed a significantly positive main effect for low municipality size (odds ratio (OR) 1.06, 95% CI 1.01-1.11). The risk of overweight was higher in females than in males, but with time the risk showed an increase in males (OR 1.00-1.22) and a decrease in females (OR 1.72-1.63) (Figure 1 ). 10 In adolescents aged 13-14 y, the socio-demographic variables included in the model were year of examination, type of school, size of municipality, gender, and province. Overweight showed a significant positive main effect with public schools and low municipality size. The risk of overweight was higher in males than in females; in both genders, the risk of overweight showed a significant increase (in males OR 1.00-2.09, and in females OR 0.40-0.58) ( Figure 2 ). 10 
Socio-economic and familial factors in Spanish adolescents
In 2000-2002, we have conducted a cross-sectional study in a nationally representative sample of 2851 (1354 males and 1497 females) Spanish adolescents from 13 to 18.5 y (AVENA Study). The design and implementation process of the AVENA Study has been described previously. 13 We have assessed obesity status by means of BMI, using the IOTF reference standard. 11 Adolescents were classified as being overweight when they showed a BMI higher than the equivalent of 25 kg/m 2 in adults, for each age and sex group.
Social class was measured through the following: paternal and maternal occupation, employment status, and educational level of both parents; from this information, we have calculated a global indicator of socio-economic status by means of the level of education and the type of occupation of both parents. Family environment was assessed by the number of persons living at home, number of children at home, person who usually bayed the foods, person who prepared the foods at home, number of family members who were present when the adolescent arrived at home, and parental history of obesity by means of BMI calculated from reported weight and height. Logistic regression was applied through a stepwise method to study the relationship between overweight and obesity and the variables described before. For logistic models, ORs and 95% CIs are reported. In male adolescents, the variables that showed significant differences between overweight and non-overweight individuals were age, maternal occupation, maternal employment status, maternal education level, maternal obesity, and paternal obesity. All the variables were related with the mother, except age and history of paternal obesity. The logistic regression model included maternal education, and history of obesity in the father and mother. The OR of being overweight in adolescents whose mothers had only attended elementary school was 1.70 (95% CI 1.03-2.79), when compared with those with mothers with a University degree. The OR for paternal and maternal obesity history, when compared with lean fathers and mothers, was 4.13 (95% CI 1.80-9.43) and 4.66 (95% CI 1.52-14.23), respectively. The variables related with family environment did not show any significant effect in overweight prevalence.
In females, the variables that showed significant differences between groups were age, maternal education level, and maternal obesity. The logistic regression model only included age and maternal history of obesity. Adolescents aged 13 y showed an OR of being overweight of 2.50 (95% CI 1.26-4.97) when compared with those aged 17 y. The OR for maternal obesity history, when compared with lean mothers, was 3.49 (95% CI 1.42-8.59). The variables related with family environment did not show any significant effect in overweight prevalence.
When we considered the global indicator of socioeconomic status, we observed gender-related differences with overweight. There was a significant relationship between overweight and socio-economic status in males, but not in females. In males, the lowest overweight prevalences were observed in both extreme socio-economic groups. Moreover, overweight prevalences in males increased when socio-economic status decreased, from the high to the medium-low socio-economic group (Figure 2) .
We have also performed a logistic regression analysis in the whole group of male and female adolescents. The variables included in the model were age, gender, maternal education, and parental history of obesity. Adolescents aged 13 y showed an OR of being overweight of 1.81 (95% CI 1.12-2.93) when compared with those aged 17 y. In female adolescents, the OR of being overweight, when compared with males, was 1.54 (95% CI 1.16-2.03). The OR of being overweight in adolescents when the mothers had only elementary school training was 1.92 (95% CI 1.29-2.85), as compared with those with mothers with a University degree. The odds ratio for both paternal and maternal obesity history, when compared with no obesity history, was 4.47 (95% CI 1.29-15.53). The variables related with family environment did not show any significant effect in overweight prevalence.
Socio-demographic determinants
The results of the Aragó n School Health Examination Surveys showed that children and adolescents living in rural areas (municipalities with less than 10 000 inhabitants) had higher odds of being overweight than those living in urban areas. We have also observed that adolescents from public schools had higher odds of being overweight than those attending private schools. 10 In adolescents from the AVENA Study, the main socio-economic determinant of overweight status was maternal education level.
In a pooled analysis of four cross-sectional nutrition surveys conducted in Spain, it has been observed that, among adult men, the OR for the prevalence of obesity in rural areas was 1.87 (95% CI 1.86-1.89) when compared with the cities. 14 The results were very similar to those observed in children and adolescents from Aragó n. 10 Logistic regression analysis adjusted for age showed higher obesity rates among less educated people; ORs were 1.80 (95% CI 1.78-1.81) in men and 2.36 (95% CI 2.29-2.42) in women. The relationship between the level of education and the risk of obesity has been confirmed in adults from southeast Spain (OR 3.8). 15 This finding was also observed in adolescents from the AVENA Study. In the adult Spanish population (Spanish Health Examination Survey), the highest ORs for obesity were also observed at a lower educational level, both in men and women; the differences due to education increased in women between 1987 and 1993, while they decreased in men during the same period. 16 Some studies have analysed the relationship between socio-economic determinants and obesity in children and adolescents. In Belgian children aged 12 y, it has been observed that, in girls, the lower their social class, the higher was the prevalence and severity of obesity; there was no such significant relationship in boys. 17 In Germany, Langnäse et al 18 have observed, in a group of 5-7-y-old children, an inverse social gradient. The ORs for overweight (low vs high social class) reached 3.1 in boys and 2.3 in girls. In this study, social class was assessed by means of the highest school education achieved by either mother or father. In the US, it has been observed that overweight adolescents complete fewer years of education, are less likely to marry, and have a lower household income in adulthood, independent of familial socio-economic status. 19 GordonLarsen et al 20 have examined the relationship of family income and parental education to overweight prevalence. They have observed that overweight prevalence decreased with increasing socio-economic status among white females, and remained elevated and even increased among AfricanAmerican females of higher socio-economic status. The African-American/White disparity in overweight prevalence increased at the highest socio-economic status. Conversely, disparity was lessened at the highest socio-economic status for White, Hispanic, and Asian females. Among males, disparity was lowest at the average socio-economic status.
In Australian children and adolescents, Booth et al 21 have
observed that there were no significant differences on any anthropometric indicator of total body fat between urban and rural boys and girls. Among boys, there were no differences between the socio-economic status tertiles on any body fat measure; among girls, each indicator, except sum of skinfolds, was inversely associated with the socioeconomic status.
In preschool children aged 39-42 months, it has been observed that obesity was significantly more common in the more deprived families (OR 1.30, 95% CI 1.05-1.60). 22 De Spiegelare et al, 23 in a retrospective cohort study, have observed that the social influences on obesity observed in adolescence cannot be explained by a higher frequency of early adiposity rebound in children of low socio-economic status.
Variation across studies in the definitions of obesity and socio-economic status may explain some of the reported inconsistencies when comparing data. Income, education, and occupation are widely used measures of socio-economic status. Goodman et al 24 have used the Mac Arthur Scale of Subjective Social Status in order to capture subjective perceptions of social stratification. Logistic regression modelling revealed that parent education, household income, and school subjective social status were all associated with overweight. In a fully adjusted model, school subjective socio-economic status retained its association to overweight, independent of objective socio-economic status.
Micro-environmental determinants
In the AVENA Study, we have observed a significant relationship between family history of obesity in the parents and overweight in the studied adolescents. The other variables assessing the familial environment (number of persons living at home, number of children at home, person who usually bought the foods, person who prepared the foods at home, number of family members who were present when the adolescent arrived at home) were not related with the overweight status in the studied adolescents. Burke et al 25 have observed that BMI in 18-y-old sons and daughters was significantly predicted by mothers' and fathers' BMI, independently of offsprings' alcohol intake, smoking, physical fitness, and parents' education, and, in daughters, by fathers' alcohol intake. These models explained 48% of variance in daughters and 33% in sons. Obesity in fathers was associated with a four-fold increase in risk of obesity at the age of 18 y in both sons and daughters, with an independent eight-fold increase in risk for daughters if mothers were obese. Children of overweight parents are more likely to be overweight themselves. These familial patterns of adiposity imply a genetic contribution. However, the genetic predisposition to fat gain is expressed when the individual is exposed to a specific environment. Some studies have shown that parents' diet history and eating concerns and childfeeding practices influence the development of children's eating behaviours and weight outcomes. 26 In addition to genetic resemblances, family members show similarities in behavioural risk factors associated with overweight, including energy and fat intake, 27 food preferences, 28 and physical activity. 29 Moreover, it appears that certain families display a configuration of dietary and activity patterns that are likely to promote the development of obesity among family members, particularly children, beyond that explained by genetic susceptibility. They can be called 'obesogenic families'. 30 Very recently, Faith et al 31 have observed in 32 sibling pairs aged 3-7 y that the familial association of total energy and macronutrient intakes, independent of anthropometric measures, suggests genetic or home environmental influences specific to these behaviours. Strauss and Knight 6 have used the Home Observation for Measurement of the Environment (HOME) score as a standardised measure of the home environment. The HOME cognitive score was a significant predictor of childhood obesity (OR of low HOME-cognitive 2.64, 95% CI 1.48-4.70). Children who lived with single mothers were also significantly more likely to become obese by the 6-y follow-up, as were black children, children with nonworking parents, children with nonprofessional parents, and children whose mothers did not complete high school.
Conclusions
In Spanish children and adolescents, overweight and obesity tend to be higher in rural than in urban areas. In adolescents from a nationally representative sample of Spanish adolescents, it has been observed that the main determinant of overweight status was maternal education level. Between the micro-environmental factors analysed, only family history of obesity determines the risk of overweight in the offspring. This finding would be related not only with the genetic susceptibility but also with the presence of 'obesogenic families', with common diet and physical activity patterns. Better knowledge of the relationship between social class and childhood obesity would lead to clearer hypotheses for the relationship in adults, and might improve preventive measures by identifying children at risk. If overweight is found to be more prevalent among some groups of children and adolescents, it may be appropriate to allocate health promotion resources differentially to those groups. Tackling childhood obesity is relevant to improving and sustaining child health, preventing cardiovascular disease, and addressing health inequalities.
